Value-based (VB) financial performance measures are often advanced as improvements over measures facilitates the evaluation of value creation. Furthermore they attempt to remove some accounting distortions resulting from the limitations of conventional accounting information. This paper investigates the ability of four VB measures to explain market-adjusted share returns and compare it to that of some traditional measures. Empirical results indicate that the relative information contents of the VB measures are not greater than that of earnings. The incremental information content tests indicate that their components add significantly to the information content of earnings, but that the level of significance is relatively low.
Introduction
Firms focused on the maximisation of shareholder value need to ensure that all activities yield positive net present values. A number of value-based financial performance measures have been developed in an attempt to guide management actions towards achieving this objective. These value-based measures, such as Economic Value Added (EVA) and Cash Value Added (CVA of capital and to adjust financial statement information in order to remove some of the accounting distortions contained in traditional financial performance measures. Performance exceeding the cost of capital yields value, while the failure to achieve this results in the destruction of shareholder value.
Value-based financial performance measures (VBM) are presented by their proponents as a major improvement over the traditional performance measures. Most importantly, cost of capital in their calculation they could be applied in order to evaluate the value creating Lehn and Makhija, 1996: 35) . If the returns generated xcess of the cost of capital, these projects would yield positive net present values and consequently shareholder value is increased (Grant, 2003: 81; Stewart, 1991: 174) . These VBM also attempt to overcome some of the problems associated with the traditional measures by removing the accounting distortions contained in the financial statements (Ehrbar, 1998 : 80; Peterson and Peterson, 1996: 10; Stewart, 1991: 66) .
Perhaps one of the best known value-based performance measures is Economic Value Added (EVA). EVA is an estimate of the economic profit generated by a firm (Stewart, 1994: 73) and is after tax (NOPAT) to the total cost of all its forms of capital (debt, as well as equity) (Grant, 2003: 2) . Ma in shareholder value created (Stewart, 1991: 174) . Proponents of the measure report high levels of correlation with share returns (Worthington and West, Mi 117; Grant, 1996: 44; Lehn and Makhija, 1996: 36; Peterson and Peterson, 1996: 45; Stewart, 1994: 75, 136; Stewart, 1991: 66) .
The measure Cash Value Added (CVA) is considered as another form of residual income cash flow and a capital charge based on the gross 2001: 440). One of the major differences between CVA and EVA is that depreciation and accruals are added back to NOPAT when calculating the operating cash flow values included in CVA (Martin and Petty, 2000: 128) . Furthermore, accumulated depreciation is included with the invested capital amount when the gross invested capital is determined (Martin and (2001: 429) , the calculation of CVA is less complex than the calculation of EVA since no accounting adjustments are required. They also argue that since depreciation is added back during the calculation of They perceive this characteristic of CVA as an advantage over EVA where different depreciation policies can result in large variations in the value of the measure.
A number of limitations with regard to CVA, however, are also highlighted. According to Young measure than CVA. They argue that the problem of different depreciation policies in the case of EVA can be solved by including an accounting adjustment. Furthermore, they indicate that by removing accruals and depreciation from the calculation of CVA the measure may loose important information required by the market when evaluating an enterprise. The process of removing the effects of accounting accruals in the calculation of CVA could also be relatively complex. They also warn that the incorporation of CVA values into valuation models should be considered carefully since CVA is based on historical accounting figures that do not represent the expected future cash flow generated by the enterprise (Young Another problem experienced with CVA occurs when uneven cash flow values are considered (Martin and Petty, 2000: 149) . The resulting CVA values may provide conflicting signals with regard to the value creation of the projects under consideration. From the existing literature it is not clear whether CVA is able to outperform other financial performance measures.
The measure Cash Flow Return on Investment (CFROI) has been presented as an improvement over some of the other traditional and value-based measures by its proponents (Dzamba, 2003: 10) . It is calculated by considering the inflation-adjusted investment in assets, the inflation-adjusted cash flow generated by employing these assets in the firm, and determines the yield generated over the estimated lifetime of the assets. Madden (1999: 110) considers the calculation of CFROI to be based on basic DCF principles. The four inputs required to calculate the measure are as follows:
o The average life of the depreciating assets. o
The total amount of assets (includes both depreciating, as well as nondepreciating assets) adjusted for inflation. o
The inflation-adjusted cash flows generated by the assets over their lifetime. o
The final inflation-adjusted residual value of the non-depreciating assets at the end of the asset lifetime. The calculations of the CFROI inputs are discussed in greater de These four inputs are represented in the cash flow diagram provided in Figure 1 : Based on these inputs the fi calculated as the discount rate that would ensure that the present value of all the future cash flows (the equal annual inflation-adjusted gross cash flows, as well as the terminal non-depreciating assets amount) is equal to the initial investment (total nondepreciating and depreciating assets). As such, the CFROI may be viewed as a return on investment (ROI). However, it is not calculated for individual projects, but rather for the firm as a whole.
This CFROI figure is compared to th inflation-adjusted (real) cost of capital. If a firm is able to generate CFROI values in excess of its inflation-adjusted cost of capital it should increase its real cost of capital will result in the destruction of measure is that is focuses on the return offered to all the capital providers of the firm and not only the shareholders (Madden, 1999: 101) . Relatively little empirical research, however, have been conducted on the performance of CFROI relative to other financial performance measures.
In this paper the ability of the value-based measures residual income (RI), EVA, CVA and CFROI to explain market-adjusted share returns is investigated for a sample of firms listed in the Industrial Sector of the Johannesburg Securities Exchange (JSE) and compared to that of the traditional financial performance measures earnings before extraordinary items (EBEI) and operating cash flow (CFO). In the first part of the study the relative information contents of the value-based measures relative to the traditional measures are evaluated. The second part of the study investigates the incremental information content of the components of the valuebased measures, and test whether the inclusion of these components contributes significantly to the information content of the other measures.
The empirical results indicate that the relative information contents of the value-based measures are not greater than that of earnings. The incremental information content tests indicate that the components of some of the value-based measures do add significantly to the information content of earnings. The level of significance, however, is relatively low.
The remainder of the paper consists of six sections. The first section focuses on the breakdown of the measures into their contributing components that is required for the information content tests. The second section describes the research method. The third section contains the descriptive statistics of the measures and components included in the relative and incremental information content tests. The fourth section provides the results from the relative information content tests, while the fifth section reports on the incremental information content tests. The final section contains the summary and the conclusions.
2

Components of the Value-Based Measures
This paper investigates the relative and incremental information content of the measures cash flow return on investment (CFROI), nominal and inflationadjusted cash value added (CVA nom and CVA real ), nominal and inflation-adjusted economic value added (EVA nom and EVA real ), operating cash flow (CFO), earnings before extraordinary items (EBEI) and residual income (RI). To do so, these measures are partitioned into their contributing components using an approach applied by Biddle, Bowen and Wallace (1997: 305).
The following section provides a break-down of the components included in the calculation of the nominal versions of the measures included in the study. Thereafter, the inflation adjustments proposed by International Accounting Standard 15 (IAS15) are highlighted. Finally, the components of the inflationadjusted measures EVA real , CVA real and CFROI are considered.
2.1
Nominal Measures Firms that achieve positive RI values are able to generate profits in excess of their total cost of capital, and consequently shareholder value should be created. Negative RI values are an indication that insufficient profits are generated, and as a result, shareholder value could be destroyed.
EVA is calculated in a similar way as RI. The major difference between the two measures relates to a number of adjustments to NOPAT and IC included in the calculation of EVA. These adjustments are included with a view to removing some of the accounting distortions identified by Stewart (1991: 28 operating cash flow rather than operating profit (as was the case for EVA), and subtracting the gross capital charge. To convert NOPAT into the operating cash flow, depreciation and amortisation are added back (Martin & Petty, 2000: 128) . Changes in other long-term liabilities, such as provisions and deferred taxes, are also added to NOPAT to convert it into a capital charge is based on the gross value of the invested capital and not on the net figure (Martin & Petty, 2000: 141 
Inflation-Adjusted Measures
In addition to the nominal measures, this study also investigates the information content of the inflationadjusted versions of EVA and CVA, as well as the measure CFROI. In order to calculate the inflationadjusted versions of these measures, inflation adjustments are calculated according to the guidelines contained in IAS15. These guidelines recommend adjustments to the cost of sales, the depreciation, the level of gearing, and the property, plant and equipment (PPE). The calculations of these adjustments are described in more detail in The measure cash flow return on investment (CFROI) compares the inflation-adjusted cash flow generated by a firm with the inflation-adjusted cash 2001: 382). By including the estimated lifetime of the value of its non-depreciable assets an internal rate of return is calculated. This CFROI figure is then -adjusted (real) cost of capital.
In order to investigate the relative and incremental information content of the measure and to compare it with the other measures included in this study the CFROI margin is defined as the difference
The CFROI margin can be presented as follows: CFROI Margin = CFO + Accrual + ATInt CapChg + AcctAdj + InflAdj + CVAAdj real + CFROIAdj where: Accrual = The total operating accruals of the firm ATInt = Interest expense after provision for tax CapChg = The capital charge based on the cost of capital and the invested capital at the beginning of the financial year AcctAdj = The accounting adjustments to NOPAT and IC t-1 to calculate EVA nom InflAdj = The IAS15 inflation adjustments included to calculate EVA real CVAAdjreal = The adjustments made to EVA real to calculate CVA real CFROIAdj = The difference between CVA real and the
Margin
The relationship between the CFROI Margin components is summarised in Figure 2 
Hypotheses
The information content of a financial measure refers to the additional information that the market deduces from its publication and incorporates into the expected future financial performance of the firm. In order to evaluate the relative and incremental information content of the traditional and the value based measures included in this study, an approach developed by Biddle et al. (1997: 307 ) is applied. According to this approach, relative information content comparisons should be used to compare different measures, or when a choice between the measures is required. Incremental information content is used to determine whether one component of a measure provides additional information over and above that provided by another component.
To investigate the relative information content of the measures, the following null hypothesis is formulated (Biddle et al., 1997: 308) :
H REL : The information content of measure X 1 is equal to that of X 2 where X 1 and X 2 are pairwise combinations of the measures under investigation. Rejection of the null hypothesis indicates a statistically significant difference in the information content of the two measures.
In order to investigate the incremental information content of the components of measure X i , it is necessary to decompose it into its contributing components: where Y 1 -Y n are the various components of the measure X i investigated. Pairwise comparisons of the components are conducted to evaluate the incremental information content. Rejection of the null hypothesis indicates that the inclusion of the component under investigation will contribute significant additional information content.
Statistical Techniques
In order to evaluate the information content of the measures, the relationships between the measures and market adjusted share returns are investigated. For this purpose, regression analyses with the share return as dependent variable and the various measures as the independent variables are conducted. The statistical technique employed in this study focuses on the forecast errors of the various measures (calculated as the difference between the actual and expected values), which are standardised to size. When assessing the information content of a measure, the statistical significance of the slope coefficient b 1 from the following ordinary-least squares regression is examined (Biddle et al., 1997: 308) :
(1) where D t (the dependent variable) is a measure of return for time period t; FE Xt / MVE t-1 is the unexpected realisation (or forecast error) of the measure X (FE Xt ), divided by the the financial year (MVE t-1 ); while e t is a random disturbance term.
The unexpected realisation of the measure X for time period t is defined as the difference between the observed value of the measure (X t expected value of the measure (E(X t )):
formed according to a discrete linear stochastic process in autoregressive form, E(X t ) may be defined as:
autoregressive parameters. Substituting Equations (2) and (3) into Equation (1) yields: 
Tests for Incremental Information Content
In order to evaluate the incremental information content of the components of the measures investigated in this study, the following regression is conducted (Biddle et al., 1997: 311) : 
Rejection of the null hypotheses indicates that the inclusion of a component provides significant incremental information.
Measures
Dependent Variable
The relative and incremental information content tests applied in this study focus on the relationship between the independent variables and the unexpected return er to estimate the unexpected return, the market adjusted return is calculated (Biddle et al., 1997: 312) . This value indicates whether a firm over-or under performed relative to the overall market.
MktAdjRet The market adjusted return is calculated as the difference between the 12-month compounded return on a share and the 12-month compounded return on the ALSI index. These returns are calculated for a period ending three months after -end to ensure that the information contained in the financial statements is reflected in the share prices.
The 12-month compounded share returns, as well as the return on the ALSI index, are obtained from the McGregor BFA database (2005).
Independent Variables
The primary objective of this study is to investigate the relative and the incremental information content of a number of traditional and value based financial performance measures. In the case of firms listed at the end of the research period, values for EVA, cost of capital and invested capital are obtained from the McGregor BFA database (2005). Since these values are not available for those firms that delisted during the period under review, they are estimated using the same method as the one employed in the database. In order to evaluate the effect of inflation on the measures, the inflation adjustments proposed by IAS15 are quantified and included in the calculation of EVA real and CVA real . CFROI values are not available from the McGregor BFA database (2005). Consequently, these values are estimated by using the approach described by Madden (1999) .
In order to evaluate the incremental information content of the components of the measures EVA, EVA real , CVA, CVA real and CFROI, the components indicated in Figure 2 are required. These components are quantified by information obtained from the McGregor BFA database (2005) .
To reduce heteroscedasticity in the data, all the independent variables are divided by the market value of equity as measured three months after the t-1 ) (Biddle et al., 1997: 313) . This period is chosen to correspond with the period over which the dependent variable is calculated.
Data
The Notes: m the median values. All the independent variables are size-adjusted by divided them by the market value of the equity as measured three months after the beginning of the financial year. All correlations are significant at the 1% level, except between CFO, and RI and EVA nom .
The measures EBEI and CFO exhibit the highest mean and median values, while the value based measures display small mean and median values, which are all close to zero. The lowest mean and median values are observed for the measure CFROI Margin .
If the correlations are considered, all are found to be statistically significant at the 1% level, except the correlations between CFO, and RI and EVA nom . The highest correlation between the dependent variable and an independent variable is observed between MktAdjRet and EBEI. In the case of CFROI Margin , the highest correlation is between the measure and RI (correlation coefficient of 0.418). It is also interesting to note that the correlation between MktAdjRet and CFROI Margin is the highest for all the value based measures.
Components Included in the Incremental Information Content Tests
The descriptive data of the winsorised CFROI Margin components included in the incremental information content tests pooled across time are provided in Table  2 .
The correlations between the majority of the CFROI Margin components are statistically significant at the 1% level. The correlation between AccAdj and InflAdj is significant at the 5% level, while the correlation between CapChg and Accruals is significant at the 10% level. Only the correlations between MktAdjRet and InflAdj, AccAdj and Accruals, and CFROIAdj and ATInt are not significant.
Relative Information Content Tests of CFROImargin
The relative information content of the measures included in this chapter is evaluated by comparing the adjusted R 2 values obtained from seven separate regressions based on the following equation:
where: D t = the market-adjusted return for period t. X = one of the seven measures CFO, EBEI, RI, EVA nom , EVA real , CVA real and CFROI Margin .
MVE t-1 = the market value of the equity three months after the beginning of the financial year.
The results from the relative information content tests are provided in Table 3 : 
Notes:
deflated by the market value of the equity as measured three months after the beginning of the financial year. In terms of relative information content, EBEI appears to outperform the other measures. In terms of the value based financial measures, CFROI Margin yields the best results.
According to Hayn (1995: 127) , Burgstahler and Dichev (1997: 192) In Panel A, the regression based on Equation (8) is conducted, where: In the case of CFROI Margin , however, the measure dropped from the second to the last position overall in terms of the ranking of the adjusted R 
Incremental Information Content Tests Of The CFROImargin Components
In order to evaluate the incremental information contents of the CFROI Margin components, the following regression analysis is conducted:
The results of the incremental information content tests of the CFROI Margin components are provided in Table 4 .
If the results from the incremental information content tests are considered, it is observed that the Margin components except InflAdj are highly significant. If the correlation coefficient of ATInt t-1 is significant. The Fstatistic for the component InflAdj is not statistically significant, indicating that it does not contribute significant information content. The other F-statistics, however, are all significant, indicating that the remaining CFROI components contain statistically significant incremental information content.
The adjusted R 2 value for the multiple regression analysis conducted to evaluate the incremental information content of the CFROI Margin components in this study, however, is much lower than the values obtained in previous studies investigating the measures EVA real , CVA nom and CVA real . An adjusted R 2 value of 0.0628 is observed in the case of the CFROI Margin components, compared to values of 0.1861, 0.1880 and 0.1995 (respectively) when the components of the other measures are investigated (Erasmus, 2008) .
Although the incremental information content of the CFROI Margin components are statistically significant, it explains less of the variation in the market adjusted share returns. is the market-adjusted return for period t, while the independent variables are the CFROI Margin components (CFO, accruals, after-tax finance cost, capital charge, accounting adjustments, inflation adjustments and cash value added adjustments). MVE is the market value of equity three months after the start of the financial year. 
Summary
The value-based financial performance measures economic value added (EVA), cash value added (CVA) and cash flow return on investment (CFROI) are proposed by certain research studies as improvements over the traditional financial measures. The objective of this paper was to evaluate the relative and incremental information content of these value-based measures compared to that of the traditional measures earnings and cash from operations. When the relative information contents of the different value-based financial performance measures are investigated, the results indicate that they are not able to outperform earnings (EBEI) in explaining market adjusted share returns. The results from the incremental information content tests indicate that the adjustments required in order to calculate the various value-based measures do contribute statistically significant incremental information content. If the adjusted R 2 values of the multiple regression analyses conducted to evaluate the incremental information content of the value-based measures are compared to the adjusted R 2 values obtained for the traditional measures, however, a much lower value is observed. The components of the value-based measures therefore explain significantly less of the variation in market adjusted share returns than the components of the other measures.
Although the contributions of these components are statistically significant, they are not economically significant when combined into the various measures. Based on the results reported in this study it appears as if the value based measures are not able to outperform the relatively simple traditional financial performance measure earnings (EBEI) in explaining the variation in market adjusted share returns. The incremental information content tests conducted to evaluate the contribution of the components of the value-based measures also yield much lower results than for similar tests conducted for the traditional measures.
